(1)
The error here is a combined upper limit from uncertainties in the value 4 5 of the fine structure constant CL, the sixth order radiative corrections ; 6 hadronic contributions to the photon propagator ; and the weak contri-7 bution.
We have calculated the second order contribution to K due to P a possible vector or scalar exchange of mass M and minimal coupling constant f to leptons. 
IJ with / z2(2-2)
The asymptotic behavior of 6K cI for M2 >> m 2 is
(Scalar) (Vector); (5) and for M2 << m 2
2.
The standard use of the comparison between the experimental value of K and K CI 'Th.
has been to check the validity of quantum electrodynamics at high momentum transfers. Assuming a modification in the photon propa-9,lO gator of the form
11 one is led to a negative correction
On the other hand, from the comparison between (1) and (2), we have 
where MB denotes the mass of the B" boson and fB its coupling constant to lepton pairs.
A more stringent upper limit on (fB2/4n)/MB2 can be obtained from the possible contribution of B" exchange to the anomalous magnetic moment of the muon. Indeed, from the result obtained in Eq. (5) (vector case) and using Eq. (9) we are led to the following 95% confidence limit:
On the other hand, the discrepancy between the values in Eqs. (1) and (2) could be regarded as indicative of the existence of the B" boson, with mass and coupling constant such that (fB2/4x)/MB2 'z l/(33 BeV)2. (7)-(g), s >.6 BeV (99% conf.).
iii) e-p scattering: the presence of an electron form factor leads to a l/q6 2> 2 (or faster) fall off for the observed form factors when q N I 18 73. The present experimental results imply a limit on MB 2 3 BeV.
4.
The anomalous magnetic moment measurement also places limits on two other (hypothetical) bosons which have been recently proposed to explain -7- the -l/4 MHz discrepancy between theory and experiment in the Lamb shift 19,20 ; (the splitting 2Sk-2Ps in H and D). As Yennie has emphasized, the Lamb shift discrepancy could be reconciled by the presence of a new interaction that is weak, repulsive, and long ranged. If the interaction is due to a scalar meson coupling (SO), as proposed by Yennie and Parley, then its effect would be of higher order in e-p scattering; also r[ ' --+ So+7 is forbidden. Assuming a universal coupling of So to all charged particles f2/4n z a' we find from Eq. (6) a possible contribution to the anomalous magnetic moment 8K = 3a'/4r( x [l+O(c']; hence, using Eq. (9), ~?/a < 1.2 x 10e3 (95% co!f. by a term cmV2/(mV2-q2).
As seen in Fig The Lamb shift discrepancy would be resolved if G' Ep( O) were tripled;
. I.e., if E/mV2 2 0.02/(70 MeV)2.
The corresponding contribution of this V" coupling to the anomalous magnetic moment of the muon is 6K /K = f2pb(h), where A = 4m 2/ 2 cr P cL 5 , and % is defined in Eq. (4) . For no * 70 MeV, this gives a correction to '%h.
within the limits given in Eq. (9).
We note that the V" coupling also induces a small change in the ground state HFS splitting in H. It is, however, -'Ippm, which is not seriously inconsistent with experiment.
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